J mothers. [1] [2] [3] We have previously reported that most mothers admitted to a mother and baby unit (MBU) in England have good clinical (78%) and parenting (80%) outcome 4 as assessed by clinical staff. However, maternal schizophrenia has consistently been reported to be associated with poor parenting outcomes. 5 One community study, 6 based on a sample of 19 mothers, reported that a quarter of infants of women with schizophrenia were placed in institutional care. It has been suggested that institutionalization is likely to occur even if mothers received greater levels of nursing care and services compared to those admitted with other disorders. 6, 7 In spite of these poorer outcomes, most women with schizophrenia become mothers. [8] [9] [10] [11] Based on a prevalence of 0.3%, 11, 12 over 37,000 women of childbearing age in the United Kingdom have schizophrenia. Around a thousand of these women give birth per year. 11 Greater prescribing of atypical antipsychotic medication (which does not suppress the hypothalamic gonadal axis) is likely to increase childbearing in this group. 11 The deinstitutionalization of severely mentally ill women may also make them more likely to become pregnant, in part through increased social contact. Indeed, in England, the percentage of MBU admissions for schizophrenia has been increasing. 13 Recent changes in U.K. health policy and greater social awareness of potentially vulnerable children may in part account for this. The offspring of women with schizophrenia represent a particularly vulnerable group. Severe instabil-ity in early rearing environment, 14 poor relationship with both parents, 15 and poor verbal communication of parents 16 have all been reported to predict poor outcomes in the children of parents with schizophrenia. These include a high risk of emotional, behavioral, and cognitive difficulties as well as psychiatric symptoms later in life (see reference 17) .
However, little is known about the factors that determine whether or not a mother with schizophrenia can successfully parent her child. In one small sample (schizophrenia, N = 20; affective psychosis, N = 36; nonpsychotic disorders, N = 24), 3 mothers admitted with schizophrenia were more likely to be single, to be perceived as having problems interacting with their infants at discharge, and to be recommended for formal supervision or separation from their infants. The long-term consequences of placing infants of mothers with schizophrenia into care are unknown and may be particularly pernicious.
The Marcé database was established in 1996 as a prospective audit of MBU admissions in England. Information concerning more than a thousand (N = 1153) subjects was available for this investigation, thereby providing a large and unique sampling frame of mothers with severe mental illness in the postpartum period. Using this database, we aimed to describe the characteristics of mothers with schizophrenia admitted postnatally in England and to estimate the prevalence of, and identify independent predictors of, parenting outcomes in these mothers. As well as identifying risk factors for poor parenting, we also set out to identify potential protective factors in mothers who experience better outcomes. We hypothesized that mothers with schizophrenia who have lower levels of social adversity (as reflected by socioeconomic factors), those with supportive marital or other social relationships, and those with less severe illness (as indicated by timing and duration of admission and informal legal status at admission) would be more likely to have better parenting outcomes.
METHOD Setting
Eight MBUs and 3 hospitals providing designated mother and baby beds participated. These constitute the majority of National Health Service-funded units that provide joint psychiatric care for mothers and their infants in England.
Marcé Clinical Checklist
Each unit/facility submits data to the Centre for Women's Mental Health Research on a quarterly basis as part of the prospective audit. The Marcé checklist (available from the authors by request) consists of 10 sections to be completed in 2 parts, at admission and during the final week of admission. Data are collected and stored anonymously with no patient-identifiable information, a format that is compliant with the United Kingdom Data Protection Act.
Subjects
Data from 1153 women were entered into the audit database between September 1996 and September 2002. Diagnosis was determined at discharge by the mother's clinical team and consultant psychiatrist according to ICD-10 criteria. The main results are based on mothers diagnosed with schizophrenia (N = 239), approximately a fifth of all the mothers admitted. For some analyses, mothers diagnosed with affective disorders (i.e., three quarters of the remaining mothers, N = 693) were also used as a comparison group.
Outcomes
The prevalence of each parenting outcome at discharge was estimated as the primary parenting outcome, categorized according to social services intervention and staffrated measures of parenting ability: (1) Infant home with mother without supervision, (2) Infant home with mother but placed on an "at risk" register, (3) Infant home with mother under care or a protection order, (4) Infant voluntarily placed in foster care, (5) Infant placed in statutory care or adopted. Poor parenting outcome was defined as any level of social services intervention (i.e., categories 2, 3, 4, or 5), with separation of infant from mother (i.e., categories 4 or 5) used as a more stringent definition of poor outcome.
Clinical teams (which include the responsible medical officer and nursing, occupational therapy, psychology, and social work staff), under whose care mothers are admitted, routinely assess clinical state and parenting skills prior to discharge. Decisions about subsequent care of the infant are based in part on these clinical assessments, so we investigated these as secondary parenting outcome measures. They consisted of 3 binary variables: "significant problems in caring for infant," "significant problems of emotional response to child," and "significant risk of harm to child." These variables were found to be strongly intercorrelated (70%-80%). This could have occurred because staff raters may have developed a response set, whereby they filled in the same response for all parenting outcomes without considering them each independently. For this reason, and to avoid producing a large number of repetitious tables, an overall binary staff-rated "poor parenting" outcome variable was generated (i.e., "at least 1 poor parenting outcome" versus "no poor outcomes").
Interrater Agreement
The degree of agreement between raters was established for the 3 staff-rated poor parenting outcomes measures listed above. In relation to 4 mothers admitted to different MBUs, a clinician from the same unit rated the outcomes (i.e., evidence of a significant problem, "yes" or "no"). Video recordings were made of these mother/ interviewer and staff/interviewer scenarios, and then a researcher (K.M.A. or M.P.S.) gave a rating blinded to that given by the clinician. For the purposes of the exercise, the ratings given by the researchers were treated as the "gold standard" (although clearly no such standard can truly exist for these ratings). The videos were sent to other MBUs where a member of staff was also asked to assess and rate the outcomes. The ratings made by the clinicians were then compared to our own. A high level of agreement between the clinical raters and ourselves was found. Thus, 82% agreed with our rating for practical problems caring for infant, 93% agreed for mothers experiencing problems with emotional responsiveness toward their infant, and 86% agreed for mothers perceived as posing a significant risk of harming their infant. Overall, the level of agreement between the clinicians' ratings and our ratings was high (87%).
Statistical Analysis
Statistical analyses were performed using Stata software. 18 Descriptive statistics were used to illustrate the clinical and psychosocial characteristics of the mothers with schizophrenia and compared to the characteristics of the mothers with all types of affective disorders. Prevalence of parenting outcome according to various definitions was calculated. Risk ratios (RRs) and their 95% confidence intervals (CIs), comparing outcome in the mothers with schizophrenia versus those with bipolar disorder and those with unipolar depression as separate reference categories, were calculated using the method described in the next paragraph.
For the mothers with schizophrenia only, factors associated with poor parenting outcomes were examined using a modified version of Poisson regression, 19 which entails fitting the model with a robust (i.e., Huber/White/ sandwich) variance estimator. 20 Logistic regression, a common approach to modeling binary outcomes, was rejected due to extreme violation of the rare disease assumption 21 (i.e., half of the women with schizophrenia had poor outcome according to either measure). This was confirmed by preliminary analyses, which indicated that the odds ratios overestimated the relative risks by up to 250% in this data set. By contrast, the "modified" Poisson regression models provide valid estimates of the risk ratio (a true measure of relative risk). This approach was favored over log-binomial regression due to the latter's known propensity for failing to converge. 21 Two sets of models were generated, one using social services intervention as the outcome and the other using the staff-rated outcome measure. Variance inflation factors were estimated to test for the presence of collinearity in the multivariate models. 22 Using the parameters estimated by these multivariate models, the (population) attributable fraction (PAF) was calculated with covariate adjustment. 23 Finally, for 3 different definitions of poor parenting outcome (overall staff-rated binary measure, social services intervention at discharge, mother/infant separation at discharge), prevalence was estimated for subgroups of mothers with schizophrenia stratified according to the independent predictors of outcome. These subgroups were stratified by individual risk/protective factors and by combinations of these factors.
All statistical tests were 2-sided, and significance was set at p < .05.
RESULTS

Sociodemographic and Psychosocial Characteristics
The clinical and psychosocial characteristics of the admitted mothers are presented in Table 1 . The mothers with schizophrenia were more likely than those with affective disorders to have adverse clinical features (for example, in terms of past psychiatric history, timing of illness onset, timing of referral, and legal status at admission) and psychosocial problems (for example, lower social class, poor quality of relationships and other social support, and psychiatric illness in partner). However, the 2 groups of mothers were comparable in terms of age distribution and parity, and there was no evidence of between-group differences in duration of admission and sex of baby.
Prevalence of Poor Parenting Outcomes
In Table 2 , prevalence rates of poor parenting outcomes and clinical evidence of harm to infant are presented for mothers with schizophrenia versus those with bipolar disorder and unipolar depression. Only half of the mothers with schizophrenia were discharged home caring for their infants without any level of formal supervision by the social services, in contrast to the great majority of mothers with affective disorders (91% for unipolar depression; 80% for bipolar disorder). A relative risk of 5 for intervention, comparing maternal schizophrenia with unipolar depression, was observed; the relative risk for intervention, comparing schizophrenia with bipolar disorder, was lower (RR = 2.5).
Just over half of mothers with schizophrenia had at least 1 staff-rated poor parenting outcome compared to around one fifth of those in each of the 2 groups of affective disorders. The most common staff-rated poor outcome was "significant problems of emotional response to infant" (43% for maternal schizophrenia), followed by "significant problems caring for infant" (36%), and then "significant risk of harm to child" (20%). For each of these 3 outcomes there was approximately a 3-fold relative risk of poor outcome in the mothers with schizophrenia compared to those with either bipolar disorder or unipolar depression (Table 2) .
A quarter of all mothers admitted with schizophrenia were separated from their infants, compared to only 6 percent of mothers with affective disorders (Table 3) . Only a quarter of the mothers with schizophrenia with staff-rated poor parenting outcome at discharge went home unsupervised with their infants, compared to most (60%) of the equivalent mothers with affective disorders. Nearly 70% of the mothers with schizophrenia who were rated as posing a significant risk of harm were separated from their infants at discharge, compared to less than half the equivalent mothers in the affective disorder group, a difference that was almost significant (χ 2 = 3.67, df = 1, p = .055). However, rates of clinical evidence of harm indicated that mothers with schizophrenia were no more likely to harm their children before or during admission than mothers with bipolar disorder or unipolar depression (in all 3 groups the reported prevalence of harm was between 2% and 4%; Table 2 ). However, mothers with unipolar depression were around twice as likely to report having thoughts of harm during the admission than those with schizophrenia or bipolar disorder. Mothers with affective disorders who were subject to social services intervention at discharge were around 3 times more likely to have a reported history of harming or neglecting their infant compared to the equivalent group of mothers with schizophrenia (12.5% vs. 4.3%; χ 2 = 4.57, df = 1, p = .03).
Factors Associated With Parenting Outcomes: Univariate Models
As the results in Table 4 show, most of the checklist variables were significantly (p < .05) associated with social services intervention at discharge. The strongest associations, with risk ratios greater than 2, were observed for earlier disease onset, lower social class, being unmarried (or not cohabiting with partner), having a poor relationship with partner, having no partner at home at discharge, and having a partner with psychiatric illness.
The univariate results for the staff-rated outcome measure were generally congruent with those for social services intervention, although the associations were generally weaker, and so the results are not presented in detail. The strongest associations, with risk ratios of almost 2, were for lower social class, unmarried status (or not cohabiting with partner), poor relationship with partner, no partner at home at discharge, and partner with psychiatric illness.
Prescription of Depot Neuroleptic Medication at Discharge
More than a quarter (27%) of the mothers with schizophrenia were prescribed depot neuroleptic medication at discharge. These mothers were more likely to be of low social class than those not prescribed depot medication at discharge (80% vs. 68%; χ 2 = 3.58, df = 1, p = .059). The proportion of women who were nonwhite was similar for those prescribed depot medication compared to the other women with schizophrenia (41% vs. 44%; χ 2 = 0.13, df = 1, p = .72). Almost three quarters (70%) of the mothers prescribed depot medication at discharge were subject to social services intervention compared to a minority (42%) of the other mothers with schizophrenia ( Table 4 ). The mothers with schizophrenia who were prescribed depot medication were also more likely to be rated by clinical staff as having poor parenting outcome. The variable "depot medication at discharge" was dropped from the multivariate model reported in the next section due to nonsignificance. Table 5 presents the multivariate model for the independent predictors of social services intervention at discharge. In order to fit stable multivariate models, some of the explanatory variable categories were collapsed. Being of lower social class, having a psychiatrically ill partner, having a poor quality relationship (or no partner), and having poor quality of other social support independently predicted social services intervention at discharge. The adjusted PAF estimates were large (especially for social class, which was over half), reflecting the high prevalence of the predictors in this high-risk group of mothers. The population impact estimate for the combined effect of all covariates in the model was high (PAF = 73.7%). A second multivariate model, using the staff-rated measure, resulted in the same set of independent predictors of poor outcome (except for quality of other support, which was dropped due to nonsignificance). The strongest indepen- dent predictor again was lower social class (RR = 1.72, 95% CI = 1.13 to 2.60); the largest attributable fraction estimate was for this variable (PAF = 30%), and the combined estimate for all covariates was again large (PAF = 48%). There was no evidence that either model was subject to collinearity according to the variance inflation factors.
Independent Predictors of Parenting Outcome: Multivariate Models
Prevalence of Parenting Outcome Stratified by Protective/Risk Factors
The 3 variables that independently predicted poor outcome, according to either social services intervention or the staffrated measure (i.e., lower social class, poor quality of relationship, psychiatric illness in partner), were used to stratify the parenting outcomes. The results are presented in Table 6 . Mothers with schizophrenia who had a psychiatrically ill partner (22% of 209 mothers for whom psychiatric treatment status of partner was known) were likely to have poor parenting outcomes; over 80% of them had their infants placed under social services intervention at discharge, almost half were separated from their infants, and three quarters had at least 1 staff-rated parenting problem. The relatively small group of mothers with schizophrenia who were of lower social class, reported poor-quality relationships, and had psychiatrically ill partners (10% of 200 mothers for whom data for all 4 variables were available) had exceptionally poor outcomes. All of these mothers were subject to social services intervention at discharge and almost two thirds were separated from their infants.
By contrast, mothers with schizophrenia who were of higher social class (more than a quarter of the total) generally had good staff-rated parenting outcomes. Only a fifth of these mothers were subject to social services intervention at discharge, with less than 10% being separated from their infant. The prevalence of poor parenting outcome in mothers with schizophrenia who were of higher social class and who had a supportive, mentally well partner was even lower and was comparable to the prevalence in the mothers with affective disorders as a whole. This group accounted for almost a fifth of all the mothers admitted with schizophrenia. 
DISCUSSION
Main Findings
We report that only half of mothers with schizophrenia admitted for joint psychiatric care with their infants in England leave hospital with their infants without social services intervention, and only half have good parenting outcomes as judged by clinical staff. Large variation in rates of social service intervention by maternal diagnosis was observed; 20% of mothers with bipolar disorder and only 9% of those with unipolar depression were subject to intervention at discharge. Our results suggest that mothers with schizophrenia who experience better parenting outcomes may be protected by certain factors. According to the outcome measures available in this data set, those who experience less social adversity, as reflected by being of higher social class, are more likely to have a good parenting outcome. Other factors that emerged as being independently protective were having a mentally well partner and having high-quality supportive relationships. Among mothers with schizophrenia who were judged by staff to have at least 1 significant parenting problem, only a quarter were discharged home unsupervised with their infant compared to nearly two thirds of equivalent mothers with affective disorder. These data extend and support previous findings. 24 Among all mothers admitted for joint psychiatric care, we have reported that the perceived risk of harm to infants at discharge is small. 4 However, clinicians were more likely to perceive a risk in mothers with schizophrenia than in those with affective disorder. Although measured over a different time point (prior to or during admission) than the parenting outcome measures, the recorded prevalence of physical harm to infants was low and comparable between the diagnostic groups. The clinical state of the patient, as well as staff perceptions of mother-infant interaction, are likely to be key determinants in the clinical assessment of risk of harm to child and may explain the discrepancy between levels of perceived and actual risk in women with schizophrenia. Clinicians may be rating perception of risk of both physical harm and harm from possible emotional neglect, although we could not distinguish these. Alternatively, staff may have been more vigilant about mothers with schizophrenia due to higher perceived risks. Previous research has reported that mothers with schizophrenia show poor mother-infant interaction 25, 26 and that negative symptoms are an important predictor of poor staff-rated scores on mother-infant interaction assessments at discharge. 26 The Marcé checklist does not currently record cross-sectional assessments of negative symptoms. However, only a quarter of mothers with schizophrenia had poor clinical outcome recorded by staff at discharge, and legal status at admission and duration of admission were not found to be independent predictors of poor parenting outcome. The use of standardized measures of parenting may avoid clinician bias, 7, 27 and future studies using instruments developed specifically for the assessment of women with schizophrenia may be more informative.
Methodological Limitations
These findings are limited for a number of reasons. First, the sample reported here only represents mothers in England admitted to MBUs and designated facilities. These are not distributed evenly throughout the country and are only available to a minority of women. 28 Selection bias may result from referral patterns so that only the mothers with schizophrenia who are relatively well are admitted. Alternatively, although admitted mothers in general may represent more severely ill postpartum women due to the nature of the illness, mothers admitted with schizophrenia may be more representative of schizophrenic mothers as a whole than those admitted with less severe illness (e.g., unipolar depression). This view is supported in part by Howard et al. 10 who report that mothers with psychotic illness in the community are as disabled as women with psychotic illness without children.
Second, the Marcé checklist assessments are crosssectional, as longitudinal data have, to date, not been collected to enable assessment of outcomes following discharge.
Third, the staff-rated parenting outcomes are based on clinical judgments, and although a high degree of interrater agreement was demonstrated and the assessments are made through consensus within the clinical team during an average 7-week stay, the assessments are not operationalized or standardized. These assessments of parenting outcomes may be more prone to bias in the context of poor levels of psychosocial support or ill partners. The items in the checklist do, however, have reasonable face validity.
Fourth, nonblinded assessment of maternal diagnosis may have generated response-set phenomena for women with schizophrenia, a diagnosis that may carry more stigma and misperception than a nonpsychotic disorder. Alternatively, it may be expected that poor outcomes on different variables occur in the same individuals. In this regard, the severity of maternal schizophrenia may also determine the likelihood of having a supportive partner and thereby explain the association with parenting outcomes.
Fifth, although the overall sample size is large, some of the subgroup analyses were lacking in statistical power. Nevertheless, this article describes the characteristics of the largest reported sample of mothers with schizophrenia admitted for joint psychiatric care and, as such, is able to support detailed analyses.
Finally, the study demonstrates a number of independent associations with poor outcomes, but these cannot be assumed to be causal in nature. Therefore, the large estimates of population impact, especially the large PAF observed for the effect of social class, must be interpreted in this context and should be considered as a marker for numerous additional unmeasured predictors.
Implications
It seems that mothers with schizophrenia who have the capacity to make good marital and social relationships are also more likely to be successful at parenting, which implies that there is an important overlap between the ability to attain social skills and the ability to attain parenting skills. Our results also imply that variations in parenting are a reflection of variation in the outcome of the illness. Mothers with schizophrenia may have a better prognosis than women with schizophrenia who do not become mothers, but they continue to have complex mental health needs. 10 Increasing evidence suggests that interventions can be successfully targeted at aspects of social interaction in some people with schizophrenia. 29 Mothers with schizophrenia may require more intensive efforts to improve their parenting skills. It is likely that a new mother with schizophrenia has particular needs in coping with the emotional and physical demands of an infant. 30 Interventions focused on the family and other supportive social relationships may also be appropriate.
Despite strong evidence of poorer parenting outcomes in mothers with schizophrenia compared to mothers with affective illness, the risk of physical harm that they pose to their infants is less than anticipated by clinical staff, at least in the short-term. These findings highlight the need for more sophisticated approaches to the assessment of mothers with schizophrenia. The task for future studies should be to elucidate the mechanisms that underlie the apparent protective factors that encourage successful parenting outcomes. Service development can then respond accordingly to meet the needs of these vulnerable families.
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